is exceeded by the tensile wave [3, 4] . Also due to the fact that some rock blasting 27 projects are close to the inhabitant area, the surrounding buildings may be damaged due to 28 blasting induced ground vibration if large strength wave propagates in the soil foundation 29 and shock wave propagating through the air [5] . Disruption of some business activities, 30 possible structural damage and emotional-traumatized residents are the problems that 31 need to be addressed [2, 6] . Therefore, the influence of ground vibrations on surrounding 32 buildings, sensitive devices and people in urban environments is a significant 33 consideration in obtaining project approvals. 34 The magnitude of ground vibrations, often measured by the peak particle velocity 35 (PPV), which generally has the form 
Simulation results

134
The material properties used in the simulations are tabulated in Table 2 apply a velocity-proportional damping force to each node. Therefore, the damping ratio (Fig. 6b) , with all the material parameters the same as the mixed rock-soil model. 161 However, the local damping ratio used in the rock-only model is 0.01 after considering 162 the fact that the real damping of hard rock is smaller than that in the soil. The simulated 163 relationship between SD and PPV is plotted in Fig. 6(a) Table 3 . 207 The largest PPV values are detected at the location close to the explosive for both 208 models (Fig. 9a, d) Table 1 Ground vibration monitoring data.
360 Table 2 Material parameters used in the simulations.
361 Table 3 Ratio of PPV for the mixed rock-soil model to rock-only model. 
